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A growing economy has long been regarded as important for social and eco-
nomic progress. And indeed, much of what we value in society is the product of 
economic growth. It is becoming increasingly clear, however, that growth cannot 
continue forever and that there is a price to pay for our failure to chart a more 
sustainable path. This chapter examines the conflict between our global obsession 
with growth and the conservation of biological diversity. The chapter begins with a 
discussion of what growth means and why it is the focus of global economic policy. 
We then review the connection between economic growth, sustainable develop-
ment and the conservation of biological diversity and examine issues surrounding 
the quest for sustainable development, including how growth is measured and 
why there is a need to develop alternatives measures of growth and alternatives to 
a focus on perpetual growth. The chapter concludes with a discussion of the role 
that economic incentives can play in helping to catalyze necessary change and 
the importance of a commitment to cost-effectiveness in the choice of policies to 
promote conservation action.
Keywords: Biological diversity, economic development, Sustainability, GDP,  
Genuine Progress Indicator, conservation agreements, carbon taxes
1. Introduction
Since its introduction during World War II most countries have come to view 
gross domestic product, or GDP, as their main measure of economic progress. 
Growth in GDP is widely seen as essential for advancing human welfare, even as 
the implications of this growth ever more clearly present us with existential threats, 
including a rapidly changing climate and dire impacts on biodiversity. With record 
growth have come record droughts and heatwaves. The last seven years, in fact, 
have been the warmest since records began in 1880 and last year, 2020, tied 2016 as 
the warmest year ever [1]. Wildfires across the planet are growing larger and more 
frequent and ever more evidence accumulates that ecosystems around the globe are 
collapsing [2–10].
Each day’s news it seems underscores the fact that there is a price to pay for 
our global obsession with growth and limits to what the biosphere can provide to 
an ever-larger global economy. As a result, the pressure for growth is increasingly 
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being met with calls for greater sustainability. How these two things can be recon-
ciled may be the most urgent and important challenge of our time.
This chapter will summarize the debate over the limits to economic growth 
beginning with a discussion of how growth is defined and why it is the focus of 
national economic policy. We will then review the connection between economic 
growth, sustainable development, and the conservation of biodiversity and exam-
ine issues surrounding the quest for sustainable development, including alternative 
measures of growth and alternatives to a focus on perpetual growth. We will end 
the chapter with a discussion of policies to help move the world onto a safer, saner 
trajectory focusing on the role that economic incentives can play in catalyzing 
necessary change and the importance of a commitment to cost-effectiveness in the 
design of policies to promote conservation action.
2. What growth means
The standard definition of economic growth is a sustained increase in a nation’s 
real (inflation adjusted) gross domestic product (GDP). GDP is the monetary value 
of all goods and services produced in a country each year. In recent years, real GDP 
growth in the U.S. has averaged around 2% which means that the economy doubles 
in size every 36 years [11].
2.1 Why grow?
Proponents of economic growth focus on its many benefits, including higher 
standards of living and the ability to devote more resources to things like health care 
and education. Increases in sanitation, nutrition, and longevity have all been pos-
sible due to economic growth. Since 1800, life expectancy has grown from less than 
30 years to more than 70 with eradication of childhood disease and improvements 
in medicine and nutrition [12]. Vast changes in material abundance have also been 
possible due to economic growth allowing many the things that only the wealthy 
could aspire to in the past.
Though something we now take for granted economic growth is a very recent 
phenomenon. Widespread economic prosperity (as measured by GDP per capita) 
has only been achieved in the past couple hundred years and as shown in Figure 1, 
has only really taken off in the past 50 years [13].
The incidence of extreme poverty over this period has fallen dramatically, in 
rich countries and poor alike [14]. Since 1990 alone the number of people living 
in extreme poverty has fallen by more than 1 billion [15]. The reasons for this 
reduction are many but one essential element has been the increase in crop yields 
achieved due to massive public investments in modern agricultural research. 
According to IFPRI [16], the case of English wheat is typical. Whereas it took 
nearly a millennium for yields to go from 0.5 to 2.0 metric tons per hectare it took 
only 40 years to rise from 2.0 to 6.0 metric tons per hectare. Yield increases such 
as these for wheat, rice and other crops have led to unprecedented levels of food 
security for many developing countries, despite large and continuing increases in 
 population [16].
2.2 The downsides to growth
Given its many benefits, it is little wonder that economic growth is a focus of 
global economic policy. Growth, however, has its costs. Environmental destruc-
tion and impacts on biodiversity are perhaps the most obvious, but there are also 
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conflicts between economic growth and national security and international stabil-
ity, and ultimately, economic sustainability itself.
Growing economies consume natural resources and produce wastes. This results 
in habitat loss, air and water pollution, climate disruption, and other environmental 
threats, threats which are becoming more apparent as economic activity encoun-
ters more and more limits. The depletion of groundwater and ocean fisheries are 
examples as are shortages of fresh water, and the global spread of toxic compounds 
such as mercury, chlorofluorocarbons, and greenhouse gases.
These conflicts are in part the result of the inescapable impact of an ever-
growing human population. They are, however, exacerbated by market failures, 
including externalities and open-access resources, and in the case of biodiversity, 
the lack of markets altogether.
Externalities are the side-effects of commercial activities that impact third parties 
and are not reflected in the costs of production, and for this reason are “external” to 
the decision-making of both producers and consumers. Pollution from a factory is a 
negative externality. Intertemporal externalities (e.g., from climate change) impose 
costs on those in the future that are external to current generations. Externalities of 
all sorts undercut the ability of markets to produce sustainable outcomes.
Resources that are open to all without restriction, such as ocean fisheries, also 
invite unsustainable outcomes as is evidenced by the currently depleted state of the 
world’s open-access fisheries.
Biodiversity suffers from a third market failure, the fact that it is generally not 
traded in formal markets. Though the popular conception of overexploitation is 
of resources plundered by the forces of markets, the absence of a market can be 
equally problematic. Things with no price end up being treated as if they have no 
value. Such is the fate of endangered species, tropical rainforests, coral reefs, and 
indeed much of wild nature.
Environmental impacts, of course, are not unconnected to society at large. 
Things like climate change and the extinction crisis have economic impacts and 
these in turn can threaten national security and international stability. Such threats 
are often made worse by inequality. Not everyone benefits equally from growth 
and some have arguably not benefitted at all. The problem of growing inequality 
is certainly an issue in the U.S. where the nation’s top 10 percent now average more 
Figure 1. 
The history of Economic growth: GDP/capita, 1820–2018 [13].
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income than the bottom 90 percent [17]. But it is also clearly a problem globally. 
Sub-Saharan Africa is a case in point (see also, Figure 1). Although the poverty rate 
there has fallen in percentage terms since 1990, it has not fallen fast enough to keep 
pace with population growth [18]. As a result, the number of poor in that region 
continues to rise and now accounts for nearly two thirds of the world’s total popula-
tion in extreme poverty [18].
Climate change, resource scarcity, and environmental degradation generally are 
certain to accentuate such inequalities in the future with unavoidable impacts on 
social unrest, national security, and international stability. The national security 
implications of these issues were starkly presented in a recent report commissioned by 
the U.S. Army [19]. According to the study, America could face a grim series of events 
triggered by climate change involving drought, disease, failure of the country’s power 
grid and a threat to the integrity of the military itself, all within the next two decades. 
The report also projects that sea level rise in the future is likely to “displace tens (if 
not hundreds) of millions of people, creating massive, enduring instability” and the 
potential for costly regional conflicts [19]. The report cites in particular the role that 
drought has played in sparking the civil war in Syria and the potential for tensions 
stemming from sea level rise and large-scale human displacement in Bangladesh.
All of the above issues have clear implications for economic sustainability – a 
healthy environment and international stability, after all, are the foundations for a 
healthy economy. We need healthy soils for agriculture, healthy oceans for fisheries, 
clean air and water and a stable political environment for international trade, all of 
which are threatened by unrestrained growth [20].
3. The quest for sustainable development
Increasing awareness of the limitations of growth has led to much discussion of 
sustainable development. This concept is most commonly associated with a report 
published by the World Commission on Environment and Development in 1987. 
In that report sustainable development is defined as “development that meets the 
needs of the present without compromising the ability of future generations to meet 
their own needs” [21]. Since the publication of this report, the idea of sustainable 
development has gained a solid footing in the popular imagination. An important 
landmark in this regard is the signing of the so-called Rio Declaration at the Earth 
Summit in 1992 in which 192 nations committed themselves to a detailed agenda for 
sustainable growth and development [22].
Despite its popularity, the precise meaning of sustainable development is 
somewhat elusive. From an economic perspective a simple definition might be that 
growth should proceed so long as the marginal benefits exceed the marginal costs 
(Figure 2). Marginal cost is the cost of a small increase in an activity and marginal 
benefit is the additional benefit from that increase. Figure 2 shows the marginal 
costs and benefits of growth in GDP. Since the benefits tend to decline and the costs 
to rise with additional GDP growth, the sweet spot is to grow until the marginal 
costs are exactly equal to the marginal benefits. Any increase in GDP up to this 
point is “economic growth” whereas growth in GDP past this point, where costs rise 
above benefits is uneconomic [20].
3.1 The problems with GDP
Such definitions are all well and good, but problems arise in discerning when 
and where costs begin to exceed benefits. This, in turn, is made more difficult by 
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the way in which we measure growth. Ironically, GDP, our global standard measure 
of growth, was never intended as a measure of costs and benefits. Instead, it is 
simply a gross tally of market output with no distinction made between output that 
adds to well-being and output that diminishes it. Instead of separating costs from 
benefits GDP assumes that all monetary transactions by definition add to social 
welfare [23].
GDP also excludes everything that happens outside formal markets and there-
fore ignores many things that clearly benefit society such as volunteer work and 
unpaid work in households like childcare and elder care. Much of the value of 
environmental services is ignored as well.
As shown in Box 1, this method of accounting leads to some very counterintui-
tive results, including the fact that GDP increases with polluting activities and then 
again with clean-ups, crime and natural disasters are treated as economic gain, and 
the depletion of natural capital is treated as income [23].
The shortcomings of GDP are particularly significant with regard to  
biodiversity. As shown in Box 2, biodiversity underpins virtually all economic 
activity. Yet, it is not explicitly accounted for anywhere in GDP. In many cases, 
biodiversity is an unvalued input (e.g., crop and livestock genetics) into an 
output (food) whose value is counted in GDP. And while the connection between 
the two is clear in a general sense, the impact of added growth on the unvalued 
input is not. Worse, to the extent that further growth depletes the biodiversity 
we depend on it is counted as adding to national income. And since the benefits 
of avoiding the depletion of biodiversity often accrue to others (either in full 
or in part) there is little incentive for individuals or governments to invest in its 
conservation.
3.2 Moving beyond GDP
Faced with the obvious limitations of GDP, many countries are now looking for 
alternative ways of measuring social and economic health, including adjustments to 
measures like GDP and the development of alternative indicators.
Figure 2. 




A basic problem with GDP and other conventional measures is that they are 
measures of output, not welfare. A true measure of welfare would rise when 
societies are better off and decline when they are worse off [26]. One of the limita-
tions of GDP as a welfare indicator is that it does not take account of the depletion 
of either natural or man-made capital. As a result, spending to replace worn-out 
machinery is treated as income even though it adds nothing to the existing stock of 
machinery. Similarly, consumption and pollution that depletes society’s store of 
natural capital is also incorrectly treated as income.
The former limitation can be addressed by simply subtracting an estimate of 
capital depreciation from GDP. This is now done as a matter of course in many 
countries, including the U.S. in what is called net domestic product (NDP) [35]. 
Adjusting for GDP’s treatment of natural capital, however, is more complicated 
since there are uncertainties about precisely which cost items to deduct from GDP 
as well as how these items should be valued [36].
Food Security and Global Nutrition – Food production depends on biodiversity for plant and animal 
varieties, pollination, pest control, and disease regulation [27]. Indigenous produce adapted to local conditions in 
countries around the world serve as a basis for improved plant varieties and as a buffer against a changing climate 
[28, 29].
Disease Regulation – Lowered biodiversity and habitat fragmentation can lead to increased disease 
transmission and higher healthcare costs [30, 31]. Medicinal plants and manufactured pharmaceuticals rely 
on biodiversity. The diversity of plants and animals is an essential source of molecular compounds needed 
for future drug discovery [32].
Business and Livelihoods – More than half the world’s GDP is moderately or highly dependent on 
nature, including nature-based tourism and recreational hunting and fishing [28, 33]. Fisheries, forestry 
and agriculture provide trillions of dollars annually in economic activity [34].
Protection and Replenishment – Biodiverse ecosystems provide natural buffers against storms and 
floods, water purification, soil formation and organic waste disposal [28]. Biodiversity underpins forests, 
grasslands, and agricultural systems essential for carbon storage and climate regulation [28].
Box 2. 
Biodiversity underpins Economic activity, human health and wellbeing.
GDP treats crime, divorce, and natural disasters as economic gain.
GDP counts all monetary transactions as positive. So, crime, divorce, and natural disasters, like fires 
and hurricanes, are all counted as economic progress.
GDP ignores the non-market economy of households and communities.
GDP ignores all activities that take place outside the market economy, including volunteer and home-
based work such as childcare and elder care.
GDP treats the depletion of natural capital as income.
GDP treats the depletion of both natural and man-made capital as income rather than depreciation. So 
the more a country depletes its natural resources the more it adds to GDP.
GDP increases with polluting activities and then again with clean-ups.
GDP counts pollution as a double benefit to society by first including the economic activity that leads to 
pollution and then the cost of clean-ups.
GDP takes no account of income distribution.
GDP ignores income inequality. In the U.S. GDP has grown more than seven-fold since 1980 [24]. GDP 
presents this growth as a benefit to all, yet the country’s three richest men now own more wealth than the 
bottom half of the country combined [25].
Box 1. 
What’s wrong with GDP? [23].
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Nevertheless, in an effort to redress this shortcoming, economists have devel-
oped an alternative measure called the genuine progress indicator (GPI) which 
subtracts the value of natural capital used in production as well as the costs of 
negative externalities from GDP [37].
GPI also attempts to address other limitations of GDP by broadening the conven-
tional accounting framework to include the benefits of volunteering and household 
labor as well as the impact of a variety of other factors, including crime, health care, 
income distribution, and leisure [37]. In effect, the GPI aims to serve as an indicator of 
sustainable welfare by focusing on the value of two basic things: activities that actually 
make us better off and those that are likely to be sustainable over the long term [37, 38].
Not surprisingly, GPI tells a rather different story than GDP of the recent history 
of economic growth. In an exhaustive study of the difference between the two 
indicators Kubiszewski, et al. [39] looked at 17 countries for which GPI data are 
available over the period 1950–2005. As shown in Figure 3, whereas GDP/capita 
rises continuously over this period, GPI/capita levels off in the late 1970s and begins 
to decrease slightly thereafter.
3.2.2 Alternative indices
Despite the theoretical appeal of the GPI, it too has limitations. Uncertainties 
about what costs and benefits to include and how they are valued tend to make 
these kinds on indices ill-defined. There are also unavoidable problems with trying 
to summarize how well a society or economy is doing using a single number.
These issues have given rise to specialized indices (e.g., of ecological health or 
happiness) as well as a dash-board approach involving selected indicators that allow 
societies to better track the things they really aspire to.
One specialized index (the Living Planet Index) measures the state of global 
biodiversity based on population trends of vertebrate species from around the 
world. As shown in Figure 4, the most recent index shows an average 68% decline 
in the abundance of 4,392 mammal, bird, fish, reptile, and amphibian species from 
1970 to 2016 [40]. Some groups are doing much worse. Freshwater populations 
have declined by an average of 84%, with regional declines as high as 94% (in Latin 
America). These startling reductions underscore the extent to which GDP as a 
standalone indicator is masking the impacts of economic growth.
Figure 3. 
GDP vs. GPI (genuine Progress indicator), 1950–2005 [39].
Biodiversity of Ecosystems
8
An alternative to using a single index is the so-called dash-board approach, 
involving what are sometimes called sustainable development indicators. This 
approach seeks to go beyond measuring simply material wealth to focus on a broad 
range of indicators of the quality of life and environmental health.
One example of this approach is the Better Life Initiative [41] developed by the 
Organization for Economic Cooperation and Development (OECD), a group of 
37 mostly rich countries. This initiative recommends 11 indicators that the OECD 
suggests as essential to well-being in terms of material living conditions (housing, 
income, jobs) and quality of life (community, education, environment, governance, 
health, life satisfaction, safety and work-life balance) [http://www.oecdbetter-
lifeindex.org/#/45555545544].
At present, these indicators – which have been developed for all 37 OECD 
member countries – reflect only current well-being but in the future the organiza-
tion expects to complement these with indicators describing the sustainability of 
well-being over time.
3.2.3 Concepts over numbers
A common shortcoming of all the above indicators is complexity. One reason for 
the power of GDP, despite its flaws, is simplicity. Up is good, down is bad, and even 
though a single, modified index like the GPI shares in this advantage, its usefulness 
as a measure of progress (or peril) is much diminished if it is unlikely to be accepted 
as a standard.
In response to this dilemma, some have opted for advancing concepts rather 
than numbers to help inspire and guide in the development of policies that will 
ultimately be needed to move us in the right direction. Two ideas worth mentioning 
in this regard are the steady state economy and doughnut economics.
The idea of a steady state economy is most closely associated with the work of 
economist Herman Daly, one of the co-founders of the journal Ecological Economics. 
According to Daly, a steady state economy seeks to respect the bounds of sustain-
ability by keeping GDP and resource use stable [42]. As measured by GDP, an econ-
omy is either growing, stable or in recession. Since neither economic growth nor 
recession is sustainable, a steady state economy is the only sustainable prospect and 
is therefore the “only appropriate policy goal for the sake of sustainability” [42].
Figure 4. 
The global living planet index (LPI) shows a 68% average decline between 1970 and 2016 [40].
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Proponents of the steady state emphasize that it should not be confused with 
economic stagnation which, they say, is the result of a failed growth economy 
whereas a steady state economy seeks to balance the lack of traditional growth with 
efforts to distribute wealth so as to broaden economic security [43].
Doughnut economics, the creation of economist Kate Raworth, is in many ways 
a popularized version of Daly’s steady state economy. Both authors reject the idea 
that perpetual growth is a viable option and instead call for maximizing social wel-
fare within the physical and ecological limits of the planet. According to Raworth, 
the goal of economic activity should be to “meet the needs of all” while respecting 
planetary boundaries [44]. Raworth uses a doughnut, i.e., a disc with a hole in the 
middle, as her visual framework in which the inner ring represents society’s social 
foundation and the outer ring its environmental ceiling (Figure 5). Between the 
two is what Raworth calls an “environmentally safe and socially just space in which 
humanity can thrive” [44].
4. Policies to take us there
The above discussion of how we define and measure sustainability, of course, 
begs the question of how we get from here to there. Clearly, a part of the answer 
lies in the measures and definitions themselves. We cannot correct problems if our 
measures conceal them, and we will never achieve sustainability if we do not define 
it as an explicit objective.
Nevertheless, this still leaves the difficult work of developing policies to help 
promote more sustainable outcomes. Experience and the existence of market 
failures suggests that we cannot leave solutions to the market alone. That said, it 
would be a mistake to underate the potential for productively using market forces in 
our search for solutions. Policies based on economic incentives in particular offer an 
extremely powerful and effective set of options.
Two examples in areas that matter to biodiversity are conservation agreements 
and carbon pricing. Both illustrate how incentive-based policies can help provide 
simple, cost-effective, and scalable solutions to environmental problems.
Figure 5. 




Conservation agreements are performance-based agreements in which resource 
owners commit to a concrete conservation outcome – usually the protection of a 
particular habitat or species – in exchange for benefits designed to give them an 
ongoing incentive to conserve [45]. The type of benefits provided vary but can 
include technical assistance, support for social services, employment in resource 
protection, or direct cash payments.
One of the great advantages of this approach is that the terms of agreements 
are flexible and can therefore be tailored to a particular setting. This flexibility 
makes conservation agreements a very scalable approach that can be implemented 
on private and indigenous lands outside traditional protected areas as well as on 
lands managed by national governments. In addition, whereas the creation of a 
traditional park or protected area requires a long, complex political process, conser-
vation agreements, as a market-based approach, make park creation more akin to 
a standard business transaction, and this, in turn, makes park creation much more 
rapid and efficient.
Since conservation agreements are a voluntary approach that addresses the 
underlying costs of conservation they are more politically acceptable than forced 
buyouts or eminent domain and are also often less expensive than other approaches 
since they focus on opportunity cost which in many cases is extremely low, particu-
larly in developing countries [46].
Conservation agreements were first piloted in 2001 in the context of a timber 
concession in Guyana [45]. Since then, they have been implemented in a wide 
variety of settings in roughly 20 countries around the world [47]. Examples include 
agreements focused on particular species as well ecosystems such as coral reefs, 
mangroves, and in the Solomon Islands, the largest uninhabited island in the South 
Pacific [47, 48].
4.2 Pricing carbon
Carbon pricing is another example of an incentive-based policy that relates to 
biodiversity. While this approach does not target biodiversity directly, it is perhaps 
the most important single policy affecting all life on Earth. When it comes to 
conservation, and so much else, unless we effectively tackle climate change very 
little else will matter.
Although there are many ways of putting a price on carbon, by far the simplest 
and most effective is a tax imposed on fuel suppliers (e.g., oil and gas producers). 
Once taxed, fuel suppliers raise their prices and in this way the higher prices ripple 
through the whole economy. There is no way to evade the tax and there is nothing to 
monitor or enforce (other than whether energy producers pay their taxes). Across 
the economy the cost of energy-intensive goods and services would rise giving both 
businesses and consumers an incentive to conserve.
One of the many advantages of a carbon tax is that it ensures that emission 
reductions are achieved at least cost to society. The reason is that unlike regulations 
that require everyone to adopt a particular technology or reduce their emissions 
by a certain amount, carbon taxes allow for the fact that some entities can reduce 
their emissions at a lower cost than others. This flexibility offers the opportunity for 
substantial cost savings.
Regulations alone, for example, can be twice as expensive as a carbon tax per 
ton of carbon abated while reducing far fewer emissions [49]. Similarly, subsidies 
(e.g., for electric vehicles) are unavoidably wasteful since they cannot target those 
who will only be motivated to buy because of the subsidy. If a tax credit of $7,500 
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convinces only one in four people to buy a hybrid electric vehicle, for example, the 
effective cost of the incentive is four times the subsidy or $30,000 – more than the 
price of many plug-in hybrids [50]. Such subsidies also tend to disproportionately 
benefit high-income households and while hybrids themselves emit less carbon than 
conventional cars, if the source of power used to charge them comes from coal they 
will raise carbon emissions rather than reduce them [51].
In addition to being less expensive, carbon taxes have several other important 
advantages. To begin, the cost of the tax is clearly known ahead of time. If the cost 
varies, as is true with cap and trade – the program used in several U.S. states – it 
makes it difficult for business (and consumers) to plan and therefore undercuts 
incentives to make long-term investments in efficiency.
Other options for pricing carbon are also more administratively burdensome 
and less transparent and often address only a subset of emissions. Cap and trade, for 
example, typically covers only electric utilities, which in the U.S. leaves out nearly 
three-quarters of total carbon emissions [52].
Most carbon tax proposals also now involve offsetting rebates so they do not dis-
advantage the poor who spend a larger percentage of their income on energy. Many 
proposals, in fact, would leave the majority of households better off with the tax 
than without it. In effect, such a “tax” would pay people for doing the right thing.
An important adjunct to a carbon tax is a UN program called REDD – Reducing 
Deforestation and Forest Degradation. REDD is a global effort designed to break 
with historic trends of increasing deforestation and greenhouse gas emissions by 
offering countries a financial incentive for forest conservation [53]. Since defor-
estation is the second largest anthropogenic source carbon emissions any realistic 
plan for addressing climate change must include efforts to halt the loss of tropical 
forests [54].
REDD takes advantage of the fact that reducing emissions anywhere on the 
globe has the same beneficial impact on slowing climate change. Reducing emis-
sions through REDD therefore offers a means for offsetting emissions of industries 
that have no other option for meeting their climate commitments. For this reason, 
airlines around the world who have committed to being net-zero emitters in com-
ing decades are expected to be major future funders of forest conservation through 
REDD [55].
Happily, protecting tropical forests is one of the least cost ways of reducing 
carbon emissions [56, 57]. REDD therefore has the potential for simultaneously 
reducing the cost of fighting climate change while providing a powerful incentive 
for protecting biodiversity.
4.3 A lack of environmental support
Given their advantages for conservation one might well expect that the three 
policies discussed above would be popular with environmentalists. In fact, all three 
policies have faced significant environmental opposition. Conservation agreements 
have received a great deal of favorable media attention but apart from modest 
investments by the organization that first developed them, they have largely been 
ignored by the international conservation community. This is in part a reflection 
of the fact that “paying for conservation” is regarded by many as a foreign concept, 
or worse, a dangerous precedent that “commodifies” nature and risks making all 
conservation efforts more expensive.
But it also reflects an important underlying incentive that shapes the conserva-
tion establishment. After years of strong popular support, the budgets and staff 
of all the major international conservation organizations have grown to the point 
where conservation has become an extremely expensive undertaking, one that 
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depends critically on continued success in fundraising. And that, in turn makes for 
resistance to changes in tactics that would funnel money away from existing staff 
(even to laudable objectives like providing resource owners with an ongoing incen-
tive to conserve). In the language of economics, the opportunity cost of support-
ing this kind of incentive-based conservation is the funding not going to current 
operations.
Carbon taxes have suffered from a similar lack of support. Part of the problem 
in this case is that taxes in general are an unpopular approach. But they have also 
suffered from competing agendas and a basic lack of understanding as illustrated by 
the fate two carbon tax bills in the U.S. state of Washington. The first was a revenue 
neutral bill that included tax cuts and rebates to offset the impact of higher prices 
from the carbon tax. This bill was defeated by an unusual coalition of oil interests 
and environmentalists. The later felt that the money collected by the government 
should be used to offset the impact of the tax on the poor (even though that is 
exactly what the rebates would have done) and to fund investments affecting 
climate, communities, and racial equity [58].
To accommodate these concerns, the second bill included no offsetting rebates 
and instead called for using the tax revenue to support a dedicated fund focused 
on the environment and social justice. In addition, the bill called for reducing the 
carbon tax by half to lessen its impact on prices. In effect, these changes made the 
revised bill both more regressive and less effective in reducing carbon emissions. 
Despite these “improvements”, this bill was also defeated, this time by voters who 
objected to the added tax and the fact that it was being used to fund what the Seattle 
Times called a grab bag of “special interest payouts” [59].
The UN REDD program has also faced environmental objections, in this case 
based on concerns over the long-term security of emission reductions in developing 
countries and the fact that offsets allow polluters to avoid reducing their own emis-
sions by paying for cheaper emission reductions elsewhere [60].
5. Summary and conclusion
The past two centuries of economic growth have provided the world with 
many benefits. Our lives are longer and healthier with more leisure and shorter 
workweeks. Childhood diseases that afflicted our parents are largely a thing of 
the past. The creative explosion of the last few decades has yielded advances 
in medicine, the arts, technology and more. All these things are the benefits of 
economic growth.
There are, however, downsides to economic growth that put our past progress 
and the future of life in jeopardy. Although global economic policy is still strongly 
wedded to growth in GDP there is increasing recognition that this is not a sustain-
able situation. Blindly promoting ever more growth without seeking to address 
market failures and impacts on the environment is clearly a prescription for trouble. 
The question is how to moderate these impacts while still maintaining a focus on 
advancing economic security and the quality of life.
Part of the answer to this question is in developing better indicators of how 
economic activity is affecting the things we care about. Having a global standard 
measure like GDP that ignores the value of nature and counts both pollution and 
clean up as progress is certain to steer us in the wrong direction. Dethroning GDP 
and work on replacements are worthy endeavors. Measures of impact, though, even 
at their best, are better at informing us of the need for change than in incentivizing 
specific changes. They still leave us with the hard work of developing appropriate 
policies for the future.
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How we proceed in this regard will make a difference. Unconstrained markets 
are not likely to produce a happy ending, but this does not mean that we should 
ignore the potential for using markets and incentives in our search for solutions. 
The same forces that are driving us in the wrong direction can be harnessed and 
channeled in directions that will greatly enhance the potential for sustainable 
outcomes.
This is particularly true in the case of policies designed to address threats to 
biodiversity. Indeed, in the case of two important policies, carbon taxes and conser-
vation agreements, ignoring this potential is likely to come at a price. Compared to 
a carbon tax, standards and subsidies could double the cost of dealing with climate 
change and rejecting the use of incentives in conservation agreements and REDD 
could jeopardize whether forests are saved at all.
The good news is that we have some extremely simple and powerful tools at our 
disposal. A single, small change in the tax code can reorient the entire economy 
away from carbon. And conservation agreements and REDD can be flexibly imple-
mented almost everywhere they are needed. While funding these efforts will not be 
inexpensive there is ample global willingness and ability to pay for conservation and 
no shortage of those in a position to conserve who are willing to accept payment.
The challenges are great, but many of the tools needed to address them are at 
hand. We need only choose to put them to use.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
14
Biodiversity of Ecosystems
[1] NASA. 2020 Tied for Warmest Year 
on Record, NASA Analysis Shows 




[2] Patel, Six Trends to Know about Fire 
Season in the Western U.S. [Internet]. 




[3] Gray, E. Satellite Data Record Shows 
Climate Change's Impact on Fires 




[4] Filbee-Dexter, K., Wernberg, T. Rise 
of turfs: A new battlefront for globally 
declining kelp forests, BioScience 
[Internet], 2018 Feb [cited 2021 Jun 
29];(68)2:64-76. Available from: https://
doi.org/10.1093/biosci/bix147
[5] IUCN. IUCN Red List of Ecosystems 
[Internet]. 2021. [cited 2021 Jun 6]. 
https://iucnrle.org/resources/
published-assessments/
[6] Kareiva, P, Carranza, V. Existential 
risk due to ecosystem collapse: Nature 
strikes back. Science Direct [Internet]. 






[7] Perry, C, Murphy, G, Kench, P, et al. 
Caribbean-wide decline in carbonate 
production threatens coral reef growth. 
Nat Commun [Internet]. 2013 [cited 
2021 Jun 29];(4):1402, Available from: 
https://doi.org/10.1038/ncomms2409
[8] Seibold, S, Gossner, M, Simons, N, 
et al. Arthropod decline in grasslands 
and forests is associated with landscape-
level drivers. Nature [Internet]. 2019 
[cited 2021 Jun 29];(574):671-674. 
Available from: https://doi.org/10.1038/
s41586-019-1684-3
[9] Stanke, H, Finley, A, Domke, G., et al. 
Over half of western United States’ most 
abundant tree species in decline. Nat 
Commun [Internet]. 2020 [cited 2021 
Jun 29];(12):451. Available from: https://
doi.org/10.1038/s41467-020-20678-z
[10] Swiss Re Institute. Biodiversity and 
ecosystem services: A business case for 
re/insurance [Internet]. Zurich. Swiss 







[11] Trading Economics. United States 
GDP Annual Growth Rate. 2021.  
[cited 2021 Jun 6]. https://
tradingeconomics.com/united-states/
gdp-growth-annual
[12] Roser, M, Ortiz-Ospina, E., Ritchie, 
H. Life Expectancy [Internet]. Our World 
in Data. 2019. [cited 2021 Jun 6]. https://
ourworldindata.org/life-expectancy
[13] Boldt, J, Luiten van Zanden, J. 
Madison style estimates of the evolution 
of the world economy. A new 2020 
update [Internet]. Madison Project 
Working Paper WP-15. [updated 2020; 




[14] Roser, M, Ortiz-Ospina, E. Global 
Extreme Poverty [Internet]. Published 
online at OurWorldInData.org. 2013. 





Biodiversity Conservation, Economic Growth and Sustainable Development
DOI: http://dx.doi.org/10.5772/intechopen.99298
[15] World Bank. Poverty and shared 
prosperity 2018: Piecing together the 
poverty puzzle [Internet]. Washington, 
DC: World Bank. License: Creative 
Commons Attribution CC BY 3.0 IGO. 




[16] IFPRI. Green Revolution: Curse or 
Blessing? [Internet]. International Food 
Policy Research Institute. Washington, 
D.C. 2002. [cited 2021 Jun 6]. https://
oregonstate.edu/instruct/css/330/three/
Green.pdf
[17] Saez, E. Striking it richer: The 
evolution of top incomes in the U.S 
[Internet]. Unpublished update of 
report published in Pathways Magazine, 
Stanford Center for the Study of Poverty 
and Inequality, Winter 2008, 6-7. U.C. 
Berkeley, Department of Economics. 
2020. [cited 2021 Jun 6]. Available from: 
https://eml.berkeley.edu/~saez/saez-
UStopincomes-2018.pdf
[18] Schoch, M, Lakner, C. The number 
of poor people continues to rise in 
Sub-Saharan Africa [Internet]. 
Published on Data Blog. World Bank. 





[19] Brosig, M. Frawley, P, Hill, A, Jahn, 
M, Marsicek, M, Paris, A, Rose, M, et al. 
Implications of climate change for the 
U.S. Army [Internet]. United States 
Army War College. Carlisle, PA; 2019. 





[20] CASSE, 2021b. The downside of 
economic growth [Internet]. Center for 
the Advancement of the Steady State 
Economy. 2021. [cited 2021 Jun 6]. 
https://steadystate.org/discover/
downsides-of-economic-growth/
[21] Brundtland, G. Report of the World 
Commission on Environment and 
Development: Our common future 
[Internet]. United Nations; 1987. United 
Nations General Assembly document 




[22] United Nations Conference on 
Environment and Development 
(UNCED). Agenda 21, Rio Declaration, 
Forest Principles [Internet]. New York: 




[23] Hansen, Jay. Overshoot Loop: 
Evolution Under the Maximum Power 
Principle [Internet]. 2013. [cited 2021 
Jun 6]. https://dieoff.com/page11.htm
[24] FRED. Federal Reserve Economic 
Data. Real Gross Domestic Product 
[Internet]. St. Louis Federal Reserve. 
2021. [cited 2021 Jun 6]. https://fred.
stlouisfed.org/series/GDPC1
[25] Stiglitz, J. GDP is the wrong tool for 
measuring what matters [Internet]. 
SciAm. 2020. August 1, 2020. [cited 




[26] Tietenberg, T, Lewis, L. 
Environmental economics: the 
essentials. New York: Routledge. 2020.
[27] Pimentel, D; Wilson, C; McCullum, 
C; Huang, R; Dwen, P; Flack, J, et al. 
Economic and envi-ronmental benefits of 
biodiversity BioScience. 1997 Dec [cited 






[28] Quinney, M. 5 reasons why 
biodiversity matters – to human health, 
the economy and your wellbeing 
[Internet]. World Economic Forum; 







[29] Kyte, R. Crop diversity Is key to 
agricultural climate adaptation. 
Scientific American. Blog [Internet]. 
2014 August 18, 2014. [cited 2021 Jun 




[30] Keesing, F., Belden, L., Daszak, P. et 
al. Impacts of biodiversity on the 
emergence and transmission of 
infectious diseases. Nature. 
2010;(468):647-652. https://doi.
org/10.1038/nature09575
[31] Wilkinson, D, Marshall, J, French, 
N, Hayman, D. Habitat fragmentation, 
biodiversity loss and the risk of novel 
infectious disease emergence. J R Soc 
Interface [Internet]. 2018 Dec 5 [cited 




[32] Neergheen-Bhujun, V, Taj Awan, A, 
Baran, Y, Bunnefeld, N, Chan, K, dela 
Cruz, T, et al. Bio-diversity, drug 
discovery, and the future of global 
health: Introducing the biodiversity to 
biomedi-cine consortium, a call to 
action. J Glob Health [Internet]. 2017 






[33] Economic reasons for conserving 
wild nature. Balmford A, Bruner A, 
Cooper P, Costanza R, Farber S, 
Green R, et al. Science. 2002 Aug 09; 
(297)5583:950-953 DOI: 10.1126/
science.1073947
[34] World Bank Open Data. 
Agriculture, forestry, and fishing, value 
added (constant 2010 US$) [Internet]. 
[cited 2021 Jun 29]. Available from: 
https://data.worldbank.org/indicator/
NV.AGR.TOTL.KD
[35] BLS. 2020. Bureau of Labor 
Statistics. Net Domestic Product 
[Internet]. [cited 2021 Jun 6]. https://
www.bea.gov/help/glossary/
net-domestic-product-ndp
[36] Alfsen, KH, Hass, JL, Tao, H, You, 
W. International experiences with green 
GDP [Internet]. Statistics Norway. 




[37] Talbarth J, Webb, J. Genuine 
progress indicator [Internet]. Green 
Growth Case Study Series. 2014. [cited 






[38] Daly, H, Cobb, JB Jr. For the 
common good: redirecting the economy 
toward community, the environment, 
and a sustainable future. Boston: Beacon 
Press; 2012.
[39] Kubiszewski, I, Costanza, R, 
Franco, C, Lawn, P, Talberth, J,  
Jackson, T, Aylmer, C. Beyond GDP: 
Measuring and achieving global genuine 
progress [Internet]. EcolEcon. 93(5):57-







Biodiversity Conservation, Economic Growth and Sustainable Development
DOI: http://dx.doi.org/10.5772/intechopen.99298
[40] Almond, R, Grooten M., Petersen, 
T. (Eds). Living planet report 2020 
- Bending the curve of biodiversity loss 
[Internet]. Gland, Switzerland, WWF. 





[41] OECD. OECD Better Life Index 
[Internet]. 2021. [cited 2021 Jun 6]. 
http://www.oecdbetterlifeindex.org/
about/better-life-initiative/
[42] CASSE. Steady State Economy 
Definition [Internet]. Center for the 
Advancement of the Steady State 
Economy. 2021. [cited 2021 Jun 6]. 
https://steadystate.org/discover/
definition/
[43] Kenton, Will. Steady-State Economy 
[Internet]. Investopedia. 2020. [cited 
2021 Jun 6]. https://www.investopedia.
com/terms/s/steady-state-economy.asp
[44] Raworth, K Doughnut economics : 
seven ways to think like a 21st-century 
economist [Internet]. London: Penguin 
Random House; 2017.
[45] Hardner, J, Rice R. Rethinking green 
consumerism. SciAm. 2002 May. 
287:89-95.
[46] Niesten, E, Zurita, P, Banks, S. 
Conservation agreements as a tool to 
generate direct incentives for 
biodiversity conservation. Biodiversity. 
2010. (11):5-8.
[47] CI. What on Earth is a ‘Conservation 
Agreement’ [Internet]. Conservation 




[48] CAF. Conservation Agreement 
Fund [Internet]. 2021. [cited 2021 Jun 
6]. https://conservationagreementfund.
org/projects/
[49] Rossetti, P, Bosch, D, Goldbeck, D. 
Comparing effectiveness of climate 
regulations and a carbon tax [Internet]. 
Unpublished research report. American 
Action Forum, Washington, D.C.; 2018. 





[50] Metcalf, GE. On the economics of a 
carbon tax for the United States 
[Internet]. Brookings Institution. 
Brookings Papers on Economic Activity. 




[51] Tessum, C., Hill, J. Marshall, D. Air 
quality impacts from light-duty 
transportation [Internet]. Proceedings 
of the National Academy of Sciences. 
2014 Dec. 111 (52):18490-18495. [cited 
2021 Jun 6]. Available from: https://
www.pnas.org/content/111/52/18490 
DOI: 10.1073/pnas.1406853111
[52] EPA. 2020. Sources of Greenhouse 







[53] UN-REDD Program. About REDD+ 
[Internet]. [cited 2021 Jun 6]. https://
www.unredd.net/about/what-is-redd-
plus.html
[54] Van der Werf, GR, Morton, DC, 
DeFries, RS, Olivier, CJ, Kasibhatla, PS, 
Jackson, RB, Collatz, CJ, Randerson, JT. 
CO2 emissions from forest loss 
[Internet]. NatGeosci. 2009. 2(11):737-
738. [cited 2021 Jun 6]. Available from: 
https://escholarship.org/content/
qt52n993mq/qt52n993mq.pdf
[55] CI. What on Earth is a ‘REDD+’? 
[Internet]. Conservation International. 
Biodiversity of Ecosystems
18
2021. [cited 2021 Jun 6]. https://www.
conservation.org/blog/
what-on-earth-is-redd
[56] Stern, NH. The economics of 
climate change: the Stern review. 
Cambridge, UK: Cambridge University 
Press. 2007.
[57] Seymour, F, Busch, J. Why forests? 
Why now? The science, economics, and 
politics of tropical forests and climate 
change [Internet]. Center for Global 
Economic Development. 2016. ISBN: 
978-1-933286-85-3.
[58] Roberts, D. Washington Votes No on 
a Carbon Tax – Again [Internet]. Vox. 





[59] Seattle Times. Seattle Times 
Recommends: No on Initiative 1631 




[60] Meyers, M. Green bailouts: relying 
on carbon offsetting will let polluting 
airlines off the hook [Internet]. The 
Conversation. 2020. [cited 2021 Jun 6]. 
https://theconversation.com/
green-bailouts-relying-on-carbon-
offsetting-will-let-polluting-airlines-
off-the-hook-137472
